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> ; N, N' - (3-^?;V7x-;V) -N, N" 
-^7x-;b- Cl. 1' -t'7x^-JUD -4, 4' - 

5 > ; 2 , 2 - ex ( 4 - v> - p - h )V7 5 y y 
x-;u) l, i -tx (4-y-p- hy;b 

75y7^Jl-)->^n^f>;N, N, N' , N' 

-f-h-5-p- hy;b- ( l, r -Wi^) - 
4, 4' -yrs>: l. l -kx (4-y-p-h y 
;brs>7iijL-) -4-7 *~)li/i>v^- : $y-> ; b' 
x (4-yy?;UT5y-2-y?jU7x-;u) 

Jl/X ; fX (4 -%>- p - I- yjUTS 77x^1/) 
7x-jW ; N, N' -J?7xiJl/-N, N' -J? 
(4 K'>7x^W - ( 1 , r -f7x-;b) 
-4, 4' -^7;>;N, N, N' , N' -fF?7 
4' -i/75 y iP7 i^;l/i-r;l/ ; 4, 
4' -fX (i/7x;;l/757) ^t-F^xi*; 
N, N, N-h'j (p-h'JA) 4- 
-f-'J;l/T5>) - 4' - C4 (J?-p- h yjl/TS 

>) xg=-yjb) x?;u^> ; 4-N, N-y^x^r 
57- (2 - y7!^t'^) ^>-fe'> ; 3 -> h* 
•>-4' -N, N-i'7x-Jl'7? /7;fM> ; N- 
y x - ;u * ju ^ £ ^ tf p, ft & „ 

[0 04 6] ±IEE LJR^JCteWSSiETLffiAttjSB 

«. c ft 6 ©jEaeawb^«-axBrmu* 6 4 & 

HimiR3*lT«>J:l>U *SC>B. mrlBHiBSiJa 
Tfeik ~77> filB (3) ©Wfi&OELsfrfKtetfS 
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eaiTS«fl6*WOXI,»S. C©J:5&*?-f3i{l:£ift [0 04 7] 

kohtSf ccwiSBft < . $*&ft©ft£ti©#fre.ffi [ft 2 o ] 



0 • 0 

[0 048] tti©-FDlt7Wby>ii|(t, * [005 0] Si'©f ^t7>y^+-> l-'iift, 



[0049] 
[ft2 1 ] 



NC CN 

A 

<f 0 



10 [0 0 5 1] 
[{fc2 2 J 



L-HU I" 



t-Bu 
0 

t-Bu 



t-Bu : t - -f f- )V& 



[0 0 5 2] uzcDVv ;\swm- C r^'i? ★ [0 054] ^ioft^C rj?+-^-*^.r^ 



- • 7'1/7''J> b ( Polymer Preprints), J/t^Oj lg 
3 73§, W3^, me 8 ( 1 9 8 8¥) fc£K 

SBt8©fcO] , &Sl>B 




7-f F • 7 -iisyfT. U.Apply.Phys. ) J H2 7g, 
^2 6 91 ( 1 9 8 8^) ai'KiaKOfe©) «\ T> 
h 5*^,* («SIIB57- 1 492 59# 

HJ5 8 - 5 5 4 5 0#&«. [BJ 6 1 - 2 2 5 1 5 

1 1516 1-233750 ^$6. 063-10 
40 6 l^fg^itClBtS©^©) . 7^^'Jf> 
SZ>mmW («fWB86 0 -6 9 6 5 7-f|&«. R8 1 
- 1 4 3 7 6 4 -Sf&fR, |h] 6 1 - 1 4 8 1 5 9 

fKi3tt©fc©> . r>ha>it^f$ mt&mB 1-2 

2 5 15 1 ISJ6 1 - 2 3 3 7 5 O^t&fR&i'K 
ia«s©&©) ^©-^ (II) Xtt (HI) 

[0055] 
Hfc2 4] 



N - N 



- N N - N 

JJ A r 4 — \ jJ— 



A r 5 



[ 0 0 5 6 ] CS*. Ar 1 -Ar 1 MAr ! B, * 



- (in) 

lTIJ7x-;H, t7i^;H, r> r 

T'j-u>iiLttt7x-b>l, i~y?vym, f 

50 7^L/>|, T>r-5-fe-U>S, 



(18) WPI¥7- 1 38 56 1 

33 34 
tUil/>»fc£j&«|ttf&tl6. *fc. SBftS£t/ttt **¥?*U>. -«S (II) Xtt (III)T?*3hi<t^» 

l ~ l o ©r^*^*. sssSifc l - 1 o©7;un ©Jlftflli LTB. 
*i/*X»5'7>'aitt£0«Ptf6*l5. C©HB£ (I [0 0 5 7 ] 

I) XB (iID-C^Sn^it^ftB. SKJ&SttOfc© * Ht2 5] 



( t - BuPBD) 



N - N 
0^ 



(0) CH ' o 



★ ★ Hfc2 7] 



[0 06 0 ] Si", fAppl . Phys. Lett. J 05 5#, 
HI 4 8 ( 1 9 8 9^) tCKjTSSftT^S** 

iEfLffiAfftaaisvm-T-aAJiBWSfoaAtt. 

it. esitt©^rftfr£WT£ifT?<&D. ±faofc*r® 

W*4<DffetC S i $k, S i CS. C d S £©*SH14& 

t» u#eai*wf44 £©fc«ttw*fflt>s c i * 

B, ?636)Hil5I«KOr^fiW-SCi*i-C*. «f« 

oi,>fh©w«tsi.>&i6T «>*6*ii<d tat wim<o 

[0 0 6 1 ] *3HB©E L*F-*fn!r*»a& 



40 *. WitfUSfflttK^eftaWK*. 1 (»mHT. » 
iO<Bl 0-2 0 0 nmOlSfflORWKftSi^CC. 
as***'* » * > y&£©#ffiKJ: 0 JfcfiSStt. »« 
*fHKt,fc©5, C©±K^fettif4-C4)S-)KS ( I ) 
-c^sn?>x?y;ur 5 >{t£^©«flS£flM3tt » 

50 B. fi6ffl-T&|B3W{cffll.>S*«^^ft©«H. a** 
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*i. -«K:jK-hftIf|ftiBa5 0~4 0 0'C. 0 
" ! ~ 1 O" 3 Pa, ^tilgo.O 1 —5 0 nm/s e c , 
S«£-50~+3 0 0°C, R»5nm&t>t,5*im 

T, Sf*U<B5 0~2 0 0nmO«HO«Jf{C4S«fc 
5 K, maSK***-* „ $ y > y& i*©*ffi«c J: 0 JF5 

6*1-5. fcte, COELS^SKfcDTtt, 10 

#£iMKOr. ftffi, ism wfiowtc^s-rsci 
[0 0 6 2]Sfc, -Stf©*ffifflKIE?LaAttj£ttt4. 
3 -lt#fe*JI 4 L fc. »«/f£5£Jf 6 tz&Wf-oy 

&tt«^ffifc«fcDJWK^31i*JW£U *©± 20 
«c»^»Hfr6&4**l4$«3tt**©#*S. C 
cr. fHSLfc«3tH±K. 3 6 «:«*)■©*«* 4 ttS 
*©±fcB*JfflMW>6ftS« 
**JI5fiS3tfrt>J:i,>. *4t,>B. IE?L&Alii*t#4, 

*-7-aAtmac«63fetm*H^ii» 3 t l . 

*©±Kttffiffl«JH*»6&4»H4Jg«i!ES#-rt>«tl,>. 
[0 0 6 3] HS/E?LaA»^H/IB*»/Ht 

6 4 S E L f^O«Ko t>T SifJHf S 4 . * 
-T. H&£mff2©E L*^©»££|5|«K: Lrj&fcLfc 
©5, ^©±K. jEZL^ffc^ttfc'fc&iSK*:*^ 30 
a-HSfcffc.fcOJBJiSL. E?LaA*W8ll*Rtt3. 
C ©F3©£ft B. Bufa^MW©*SM5^©*fr{C?i G 
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ti«J:<,>. c©E?LffiA(»SW©±{c, KB&*# 
KRCflfcS*. MBEL^©^©ti^i|HHiKGr 
SWSCitCfcr). BfS©EL3R?#fc6*i4. 

&«. mm. iEJi&Ammm, »*©iBK:fi*-rsc 

4 fc niter**. 3 6K, «S/iE?LaAlft3S)l/f63fc 

*/wmwi/i***»6fcs e L^©Ma(«i> 

rMWr^ *T\ |JSB©ELjR^©fP«©t|^il5 

liicL-c. pi®, jE?LaAta3Si, myeMimx.&wtt 
<d*>, commie *ttGMt&Mp*>it&mM 

tf. XKTCOilc, BEffiJfeMEELJR^OfNH©*^ 

£ilttLr. Pi®, *m*JI. IfcXH. IE?LaAfi^ 
[0 0 6 4 ] COJ:5KLtS6hfc*^C!)*«iEL 

eaaiEifeEnsprsti^KB. pi@£+, 
4-©ffitt4L/-r^Ei~3ovgs*Enira-r-54. is 
Kifimxm&wvw&mxvnM-citz. tit. m 

©Sttr*ff *Effl« or fc«i*B«hr»*B^ < £ D 
&l>. 3 6tc. 3S**E*EnftI-r4»^{cB, Mffitf 
+ . IMi*« -©«■«:& ->fci &*$. 

[0065] 

MispJ i x ? u jvr s Mb£*j©«ji 
^K^-rstSSKSfor^ ? >; ;ur =■ ><fc^«j ( l ) * 

[0066] 
[ft2 8] 



W¥7- 1 3 8 5 6 1 




[ 0 0 6 7 ] 4, 4' -f 7, (VU^J^ll) - 1 , 
1' : 4' , 1" -£-:7*-;l>8.3 g (o.02*;U) 
iS'JyKh'Jl^HO.eg (0.0 6 4«) <fc£l 

IRI 10g 0R$9 4%) , It£l 5 8- 1 6 0-C-C* 

Sfc. 7-nh>^iaM«t!l C 1 H - NMR , 3 
if: f-l-7^?JV->^> (TMS) , : CDC 
1 a 1 9J5EOIS*. 

5 = 7.1-7.3 p pm (m, 12H, W>©5'-7iX 
U»S©H) 

S = 4.0ppm (q, 8H, xht->l®-CH, © 
H) 



S = 3.2ppm (d. 4H, "P-CHi 
©H, J =20Hz) 
40 fi = l.2ppm(t, 1 2 H, if + ->»©- CH 3 O 
H) 

X-$>r>tc. C®*X*>ilXfJH.9g (0.0 

0 3 b^Jl) , 4 - (N, N-i/7i-*7 5^) 
XTAft K2.5g (0.0 0 9 l*;lO M*'^At 
-^h + ->K0.8 6g (0.00 7 7«) fci^^UX 

ju**->k (dmso) 3 o 5 y y * i-Mc®mL> m 

S (2 0~2 5°C) KrfiJSS-Sfc. ntbtxtcm^z 

-!ftjftsf£> j%;->\>a o 5 y y ? hi^* 1 0 3 y 
50 0Tft6tite5«*^';*^v*9A{crfl!i!ii/fc. * 



(21) 
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OtS#. »6nfc«fi»*BiR«l.5g (HX$5 5 
%) , BL#.2 7 2.5~2 7 4"Ct?*-3fc. C© 

se»**!j<-haa3 5o-cKr#«Bfii»o. tn* 

fc. 7'Pl-«SiM( 'H-NMR, Il:rF7 

^Jk>7>(TMS), jgl«:CDCl 3 ) 

*. 

S = 6.9~7.6ppm (m, 4 4 H, fyb%-y 

Tifcofc. 7cJRa*r©l&* C ( ) BttfMH . C..H 10 

C : 90.7 2% (90.5 9%) 
H : 5.5 7% ( 5.7 7%) 



3 8 561 

40 

N : 3.7 1% ( 3.64%) 

m/z = 7 6 8 (M* :z = l), 3 84 (M ! * : z = 
2) 

■C&itc. tLh*6. BK©xf y;l/7 5><t^l) 
(1) *s»6tit:i»aci*J||B3tifc. 
[0 0 6 8] «JiW2~7 

WBffJlK*»l»r. ^-TST^rb KRC;*a*>BI 
1 iBt^t «fc 5 tc3E*.fc£Wtt, Mi»P'J 1 

[0069] 
[*13 




[0070] 



40 



7 - 1 3 8 5 6 1 



it £ «i © ft ft 



232-2 34.5 



<t»SJt) 



(*»**) 



ewe**) 



2 8 4 ~ 2 8 5 



[0072] mmm i <i^tft4£ o-c©*»j) 

2 5mmx7 5mmxi. l mm©*7^iS±KlfS 
(CJ: 1 0 0 n m© I TOM (HWctBS) 

7-a t jU a - ;bt? 5 fm&gfflm b , £ h K«* 
#r5#ISii#$i%if Uc©<3, UV-Y*>j«W 
A*<t>*-i'Uai-1WM) K:r*«S« 1 5 0 W 
2 0»|«i5t»Lfc. C©jSlH^Slg*ft«|S3R^t? 

ia»LrrtijRoi!afSii cH*jt^«8? (ft) m ©a 30 

N, N' -tf* (4 -N, N" -S? 

Cl, 1' -4, 4' -V>7 

5> (£IT. TPD (P) tm?. ) 42 00mgA 
ft, 5 h CCgiJ©* y 7-f >»©fgta»^- h tcl&Sffl 

ir?#6n/dt-^j (1) -e^ft-54, 4" -t*x 

C2- {4- (N, N-^x^Ti^) 7^)H 
£'~A0 - 1, 1' : 4' , 1" -*-7x^jKDP 
AVTPiBg-T. ) ^2 0 0mgAtlfc. 

[0 0 7 3] <Xl>-C. M£m*4xi 0- 4 Pa-CiSEL 40 

TPD (P) ©AofctuISM*'" 
r2 15-Ci?Ml,, mm%L8.0. 1 ~0.3 nm/OT 
TPD (P) *^*UrHW6 0 nm©TPD (P) If 

KLTKwfcTPD (p) m#. JErnxmssmiom 

?Z. X^V. DPAVTP©AofclWajPS»sK-m: 
iiSUT3 5 0"C£T«U j»3Kiao.l~0.3nm 
/#T'±IBT P D ( P ) JH©±(c3» L-CMJ14 0 n m 



HJEOfc. *ut, -=& y ^■y^WcDStfdJOUft^— h 6c h 
yx (8 -*y yy-;u) (ot, a i q 

fc. v^-z^Ay^ylg^AMrt^f 
>«©SSijWft#- l-ilB'7^i'-500mg £Aftfc 
$>yxf>l;U7-7 hi^MiSCgf Uc. ^© 
JlSffl41 x l O-PaStSELfc. KEft. A 
U, £Aftfctf'-h*2 7 0-Cg-Cft]&U 
0.1-0.3nm/#-C^I±KAl q,%lil/tl 
Jf 2 0 nm©A lq, I (UTiiAJIft+SS) £t£W 

*3ffio. 1 nm/^t?«*j(St3tt4iBI^K:vy*J/ 

■?a';*>ao©*- hKaaori««*tti.4~2.o 

CC<fc»)> A 1 q 3 Jf-htdKIl 5 0nm(57Wi")A 
-SBH (ttStcfflS) «3hfc. CO*?© I TO 

*4v*epflnufcic5. MftftOtfi 5.9 ; yr>^ 

r/cm' ©mjjfoWift. t'-^M5 0 0 n m©Wft 
W*e©*8**Sfc. C©i^©iia«8 2 c d/m 1 

Ma$B0.4i-p(>/WT*ofc„ f#6ft 
fclBfctt. DPAVTP©@f*3m (A PL .., = 500 
nm) <LHiaMaT6C<fca>f>DPAVTP*P6©#y£ 

[0 0 7 5] 3IMJ2-7 (I65fcttl4ibr©^) 



